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WATER LEVELS IN INDIANA

Introduction

x

For the past seveéal years there have been numersus reports
regarding the lowering of the underground water table in various parts
of the State. Some of these reports have been nothing more than ru-
mors, while many of them are authentic but have been based on limited
information,

As these rumors and reports spread, many of our citizens be-
came alarmed and began to make inquiries and ask questions. If the
ground water levels in Indiana are receding, how serious is the situzation,
and are they dropping at a rate which will ultimately result in a cur-
tailment of the use of water for domestic and industrial purposes? Are
we faced with a shortage of ground water and will the deficiency be per-

manent? What are wo doing about the matter and what can we do to pre-

vent a further decline in water levels? These are questions which have

been asked many times and haw been aﬁswered in many ways. Some answers
have been based purely on supposition, others on local observations, and
8till others on data collected in specific areas.

During drought periods many shallow wells will fail and this
may start rumors which can be exagperated to the point where many people
will begin to believe that every well in the stzte will soon be dry.
0ld settlers will recall how these wells always furnished plenty of vwater
and when tiey go dry, surely the ground water level must be dropping at
an alarming rate, Often times wells are reported dry, when upon invest-
igation it is found that the wmter level had fallen below the bottom of
the pwm suction, and the vell would cantinue to produce if the suction
line was lowered. In other instances, well screens have become corroded
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and plugged with minerals in the water, and because the yleld of the
well diminishes the well's failure is attributed te a lowering of the
ground water level, On the other hand, evidence has been presented
ﬁhiph shows that there has been a general decline in the level of the
water in some wells over a period of years, and in some areas declines
of thirty-five to {ifty feet have been reported.

During the last few years there have been many reports of de-
c¢lining water levels especially in cities and industrial areas, Some
of these are often substantiated with bits of facual data, but most of
them are reports based on occasional observations and not on detailed

or cenclugive data.

With all of the apprehension that exists regarding ground water
resources, it is doubtful if anyone knows exactly what is taking place,
nor knows the true effect of nature's and man'é influence cn our under-
ground waters. iost of the discussion which has taken place and the
reports which have been made have been based upon heresay, or on in-
forﬁaﬁion and data which have either been inadequate or have not covered
a sufficient period of time to be in any way conclusive, especially for
the State as a whole.

Factors Conducive te Lowering of Water Levels

Preceeding World War IT, industries, business establishments,
as well as home owners, were rapidly becoming "air-conditioning" con-
scious. As a result of this, many stores, theaters, budiness places,
and homes, installed air-conditioning equipment. Huch of this equipment
required cool water for lowering air temperatures, and as a result,
hundreds of wells were drilled and millions of gallons of water were
pumped out of the -ground each day fqr'this purpose. After the water had

passed through the cooling plant, in most instances it was run to the

sewer and wasted.



s

New industrial processes have demanded increased amounts of
water and a large pdrcentage of this water has been taken from the
ground. During the recent war greater guantities of ground water were
used than ever before in the history of our State. As much as eighty
million gallons of water a day was pumped from the ground to meet the
needs of one war plant, Another plant used sixty million gallons of
water per day. Is there any wonder why ground water levels could not
have been lowered during the past decade?

Greater quantities of ground water also have been used in the

rural areas during the past ten years. Prior to the rural electrification

program, most farms were equipped with hand pumps and only a small per-

-tentage of farm homes had running water. Today, approximately slxty

per cent of the farms in Indiana have been electrified and this has re-

‘sulted in & much greater use of water, both on the fam and in the farm

home, Many farm homes are now equipped with running water and with
modern plumbing facilities. The use of water for washing and dairy
purposes in the barns has also increaded the demand and need for ad-
ditional water supplies,

In relative flat areas in northern Indiana, drainage pro-
Jects have undoubtedly had some cffect on the lowering of ground water
levels, but to what extent can only be guessed since few data are avail-
able on £his subject. Mamy of the lakes of northern Indiana are what
might be termed "ground water lakes." When they are lowered by the low-
ering of their outlet channels, as has been done frequently, the ground
water table will subsequently be lowered in the surrounding areas, Many
of our lakes have been lowered zs much as ten to twelve feet.

A general deficiency in precipitation may slso lower ground
water levels, since water in storage underground comes from rainfall
which percolates through the earth's surface, During the dry years of
s



1941 and 19hh many farmers in southern Indiana carried or hauled water
for stock and domestic use because their wells went dry. The majority
of these wells are shallow and the water levels seem to vary rather
consistently with the amount of rainfall over the general area. (This
relationship is discussed more fully later in this report. )

During the last several years, there has been a marked de-
ficiency in the amount of rain which has fallen. During the fifteen
year period from 1930 to 1945, the average annual rainfall in Indiana
ranged from a minimum of 29.71 inches in 1930 to a maximum of 16,03
inches in 1937. However, the average anmual rainfall has been more than
5 inches below the 58-year average during 1930, 193L, 1936, 19h0, 1941
and 19k} and the total accumulated deficiency in rainfall during this
15 year period, as recorded at Indianapolis, was more than 58 inches,

The rapid run-off of surface_water caused by farm drains, |
dredged ditches, cleaning and stfaightehing stream channels and clearing
of timber land, without doubt has had an important effect on our water
levels. In those areas of the State which are underlain by permeable
s0il and rock formations, surface water, if detained or held near its
source, will gradually seep into the ground and replenish some of the
water withdravn from wells. The slowing up of surface run~off is often
important in increasing the opportunities for recharge of our under-
ground reservoirs.

Need for Iong Time Study

Long time records are not available on ground water levels
throughout the State, and for this reason we do not know what effect
the things described above mzy have had on our underground water re-
sources. Some general records are available in specific areas which
indicate a rather alarming lowering of the water table in those particular
areas. As stated in a report on £he "GrﬁundAWater Resources of the
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Indianapolis Area" by Charles L., McGulnness, the declines in grounéy
water levels in Marion County resulting from pumping range from a few
feet to more than 50 feet, Overdevelopment of the ground-water supplies
in parts of the area has progressed so far that the yields of most wells

declined greatly, and in 19L1 the total yield of' the wells in the over-

developed areaswasprobably less than at any time during the period 1935-41.

A study is being made zt the present time of the ground water
resources in the South Bend area, Although continuous records of water
levels are not available over a long puriod of time; fragmentory records
indicate that water levels in this erea have declined in individwal wells

abéirt 10 to 20 feet during the past fifty yedrs. Tn -other industrial

‘areas similar reports have been made and studies are now being made in-

some of those areas.

Although the réports on tHe' decline of ground water lewvels

‘Have bemincomplete and scattercd,. they have fécused the attention of

the. public on the seriousness of ‘what might happen if our underground
water resources should gradunlly become depleted. Many people continue
to- pump water from 2 well for years without realizing-that the water
lavel in the well is cantinually-changing, sometimes rising and some-
times falling. If a well continues to supply the quantities of water
needed, no question arises as. to whether or not the water lewel has de-
clined. Only when the well fails .to yield an adequate supply of water
does the owmer becéme interested in the water level, -Before we can say
with armydegree of accuracy just what is happening to our ground-water
rescurces, we must approacn the problem in a scientific manner, and
keep systematic records of water levels in many wells over a long period
of time,

We must carry our studies even farther.if we are to learn the
answers to. such questions as, are we taking water out of the ground at
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2 rate faster than it is being replenished by nature? If the under-
ground water levels are receding, at what rate is this taking place

and how serious is it? How is the underground water supply being af-
fected by pumping and also by precipitation? These are some of the
things which must be determined if we are t.p ¥now the future of our water
resources.

In order to evaluate seasonal fluctuations resulting from
precipitation and fluctuations caused by the removal of water through
wells, ‘eontinuous records must be kept on the variation in the levels
of the ground water table. Not until the rates of decline, or departures
from normal, in underground water levels are established, can we de-
termine the adequacy of our water resources to meet present and future
demands. It is also necessary to collect data on the undergroundl water
levels in all sections of the State if we are to obtain a complete pic-
ture of our ground water supply.

Studies Now Being Made

Bef:e.use of the wisdom and foresight qf our legislators, who
enacted laws providing for the study of Indiana's underground waters,
these vital resources are now being studied with the hope of finding
the answers to many of the perplexing problems vhich have risen in the
past, and will arise in the future regarding our underground water supplsr.
In 1943, the Eighty-third General Assembly enacted a law authorizing the
Indiana Department of Conservation to make an investigation of the water
resources of the State in cooperation with the U. S. Geological Survey.
An annual appropriation was made for 2 10-year period to carry on this
investigationai work. After the investigation was started, it was soon
rezlized that the appropriation would not permit a t}:‘mrough investigation
of the water resources for the entire State, and again our lLegislators
wisely increased the appropriation during the Regular Session of the
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Eighty-Fourth Indiana General Assembly,

A good start has been made in this investigational work, bub
the data and information collected to date are not gufficient to enable
one to make a conclusive analysis of the many problems which are being
studied. Considerable time will be required to make the studies which
are necessary to properly appraise our water resoqrces.' Along with many
detailed investigations of the areal extent of water-bearing formations,
the quantities of water being withdravm from the ground, the natural
recharge of our underground water resources, and the correlation of such
data with hydrologic studies, an observation vrell progrom is being car-
ried on. This program is set up for the specific purpose of obtaining
accurate data regarding the variation of ground water levelé in a1l
sections of the State.

: Type of Information Available

For many yeers, the Indiana Department of Conservation has
. felt the need of learning more shout the water resources of the State,
but unfortunately little money was available to institute a State-wide
investigational program. Through the Division of Geology, however, a
small progrom wgs started under a cooperative agrecement with the U.5,
Geological Survey in 1935, at which time a number of observation wells
were establishea and regular measurements were made to the water level
in these wells. This progra wés carried on on a limited scale until
funds became available for the State-wide woter résources investigation.
During the period from 1935 to 19L3, cbservations had been
started on nearly 200 wells at different timzs but because observers
failed to continue taking readings for one reason or another, or ob-
servation wells were put back into service, there are comparatively few
wells for which water lewvels records have been kept sufficiently long

for long time studies. %hen the observation mell program was begun,
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C.C.C. camp personnel made the measurcments of many wells, and when these
camps were abandoned, the recording was discontinued.

Measurements of the water levels in a mmber of the original
observation wells have been made more or less regularly, however, since
they were established eleven years ago. In all, there are twenty-six
wells for which continuous ground water measurements have beer made
since the initial observation well program was started. Plate II shows
their location. The main purpose of this report is to summarize the
records of these wells and to show graphically what has taken place re-
garding water levcls in these areas for which contimous records are a-
vailable.

Most of these wellé are located in areas which have not been
affected by pumping, and therefore, will reflect ground water conditions
which have not been subjected to the artificial withdrawing of large
quantities of water, Data on several wells located in Indianapolis are
included in this report. These wells are located in areas affected by
purping, and it is reasonable to expect that their behavior will be dif-
ferent from those which are not affected by pumping.

There are other factors which must be taken into consideration
~in studying the variation of the water levels in these twenty-six obser-
vation wells, aside from their location with respect to wells which are
being pumped. The pwmping of shallow dug wells located near an observa-
tion well that is drilled to a depth of 200 feet or more may have a
bearing onhthe variation of the water level at the cbservation well,. Also
the character and thickness of the water-producing formation will af-
foct the water level in an observation well. Wells ending in sand or
gravel deposits may perfornm differently from those ending in limestone,

for example.
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History of Observation Well Program

In addition to the observation wells for which continuous
records are available, intermittent observations have been made on
many other wells. While the data on these weils are of little value
in making long time studies of ground water levels, they do furnish
information which is helpful in making general dbsérvations. During
1935 and 1936, 71 observation wells were established which were fairly
well distributed over the State, with L6 in the northern counties and
26 in the southern half of the State, 22 being on State property.

During 1937, water level measurements were made regularly in

75 wells located in 37 counties distributed from the northern border of
the State to the Ohio River. During the first part of that year the
rainfall was unusually heavy_énd many streams of the State, partievlarly
those in the southern part, reached a high flood stage. Jamary rains
exceeded all previous records in the southern division, :and some rivers
indluding the Ohio and lower White were the highest of record. The re-~
Jation of this unprecedented precipitation and the water level in the
observation wells became a matter of study. In this comnection the U.
S. Geological Survey Water Supply Paper 840, states:

"During a rainy season in which the streams of the State were
a£ flood stage, measurements of water levels as of January 15, 1937, in
19 shallow observatioﬂ walls located in 12 counties in southern Indiana
indicate that the ground-water levels were somewhat higher than in
December 1936, This incrsase ranged from a fraction of a foot to slightly
more than nine feet. The rise in the water levels exceeded eight feet
in three of the wells and ranged from one to six feet in 10 of the wells.
It was less than one foot in six of the wells. During this period in

the central part of Indiana the rise in water level ranged from two to



13 feet in 10 shallow wells located in five counties., The rise in three
of the wells exceedsd scven feet. The water levels in a part of these
wmells were somewhat higher than any shovn by previous records since the
observations were started in 1935, It appears noteworthy thab the water
level in well 2, vmich/JéSéS feet deep and penetrates rock, in Hamilton
County on the White River, rose gaven feet within two weeks dunng that
period when the ¥hite River was several feet above flood stage. The
range in fluctuations in that well during 1936 was less than three feet."
Pumping caused the largest fluctuations observed in the water
levels., During 1937 the fluctuation in different wzlls which are un-
affected by pumpage ranged from less than three feet, as in Fulton 1 at
Rochestei‘, to more than 12 féet, as in Boone 1 in Lebanon. Relative |
to this larger fluctuation, the report above referred to states it "shows
typical seasonal changes conuisting of a gradual rise of the water level
during autumn and vinter, at the end of the growing seasons for much of
the vegetation, and a decline in spring and surmer, whentrangpiration
and evaporation raach a maximum,. During a winter when the ground is
frozen over longer periods, so that no recharge of the water-bearing
formations occurs, the water levels may decline after the rise due to
cessation of some of the transpiration and evaporation at the end of
the growing season for part of the vegetation,"

- More Observation VWells Added

Becouse of changes in personnel in the C.C.C., camps, =2nd for
other reasons, measuremants onsome of the wells were discontimued during
1938, but a few others werz added to the program so that by the end of
the year records were being tobulated on 60 wells. 61‘ this number L1
were complete, or nearly so, for the year and 16I of these were higher
and 25 were lower as the year ended, The average net decline of the

water level for the Ll wells was approximately 0.7 foot., The average



rise for the 16 wells which were higher was 0.8 foot, and the average
net décline for the other 25 wells was 1.6 feet.

Precipitation in the State during 1938 showed an excess above
normal of slightly more than l% inches, but the excess Wwas accumulated
during the first half of the year and it was velow normal during the
last half. This condition probably is largely respousible for the low-

_ering of the water level in 25 of the L1 wells measured during the year.
Uowever, the largest fluctuations occurred in wells affected by purping.
The average for the year was approximately 6sé feet but in individual
wells fluctuation ranged from about 1 to aboﬁt 20 feet.

_ By the end of 1339 waler levels were being measured periodically
in about 60 wells in Indidna. During 1938 a detailed investigation of
ground-water conditions in the Indianapolis area had been gtarted and
in 1939 measurements were started ir 8 w=lls in the city. On two of the
Indianapolis observation wells float-type automatic water-stage recorders
had been insballed. 1In all, zbout 1500 individual measurements wera made -
in 1939.

Complete water-level records, or nearly complete, were Ie-
corded in 1939 on L2 wells, 35 of which showed net declines by the end
of thé vear, 5ix showed net rises, and one well had the same level at
the end as at the beginning of the year. The average net decline for
all of the L2 wells was 1,45 feet. Of lh wells in the northern part of
the State nine showed declines, one no net change and four showed net
rises; of 24 in the central part, 22 showed net declines and two showed
net rises; and four wells in southern Indiana showed net declines.

Precipitation in 1939, 2s in 1938, was above normal during
the first half of the year and below normal during the last Half, How-
ever, the total deficlency for the entirc year was about a half inch.
seasonal fluctuations, as seasonal precipitations,'were similar in 1938

- 17 .
o~



and 1939. The highest stages were in March for most wells, though some
were highest in April and a few in the early part of May. The lowest
stages were late in the year and as the yéar ended the water level in
20 of the h2 wells was still declining. I 1is intefesting to note that
since measurements began on 20 of these wells their lowest level was
. peached late in 1939 or early in 1940 and that during both 1938 and 1939
the precipitation was slightly below normal.

Fluctuation in the L2 wells during 1939 had an average totgl
range of about 6.6 feet, while fluctuations in individual wells ranged
from 0.8 foot to about 19 feet.

Low Water Levels

For various reasons it was necessary to dlscontlnue the
measurements of some of the wells during 1910 but others were started
during the year and tabulations were taken on a total of 60. Of this
muber the records were essentially complete on 52 wells, 15 of whlch
were in or near Indianapolis. Water levels declined in 36 wells to a
level lower than were recorded during 1939. In 1940, the water levels
in practically all of the wells reached their lowest seasonal stages
pefore the end of the year, but in 1939 in about half of the wells the-
level continued to decline to the end of the year.

0f the 17 weolls in northern Indiana nine showed net:risas?in,h
viater' lBVﬂls_from the fall of 1939 to the fall of 1940, six showed net
declines and two showed no net change. Twenty-nine wells located 1n
central Indiana showed greater decrease in levels, Of these 27 recq;ded
net declines, one a net rise and one ghowred no net change. The average
net decline for the 29 wells was 1.95 fee}. Four wells of the six jn
southern Indiana showed net declinés while two showed net ri;es. Thé'
average net decline for the six was 0.64 foot. .

Principally because of the curtailment of the activities of
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the Civilian Conservation Corps, the personnel of which had been making
measurements, it was necessary to abandon some of the cbservation wells
during 1941, However, essentially complete records were obtained for
51 wells during the year, including il in Marion County.

The -records obtained in the 1l wells in Marion County as
well as a few others, were in areas affected by heavy pumping' for in-
dustrial, air conditioning émd mmicipal purposes, or were located close
enough to other wells to be -ai‘fected when the latter were‘pumped. One
" well in Clay County was affected when the water level in a nearby arti-
' ficial lake was practically drained. 4 well in Fulton County was af-
focted by the water level in a raceway situated only a few feet away.
In the remaining wells, according to the U. S. Geologicé.l Survey Water
Supply Paper 936, the fluctuations in water levels are largely or wholly
related to changes in natural conditions, principally to variations in
.":.hs amount and distribution of precipitation

Tn the 37 other wells outside of Marion County the water lewvels
averaged 0.36 foot higher on January 1, 1942, than on Jamary 1, 1941,
about 0.7 foot higher than on Jamuary 1, 19LC, about 0.7 foot lower t.han
on January 1, 1939, and 2bout 1.4 feet lower than on January 1, 1938,-

The averé.ge precipitation in the State was 32.066 inches during
1941, which was 7.02 inches below normal. Irregulerly distributed ﬁ;-é.—-
- ¢ipitation during the spring of that year resulted in irregularly i‘iuc—_
tuations in water lﬁvels. In 17 of the 37 wells outside of ‘Marion G.ounty
the lowest water levels for the peri od of record were reached in the
£a11 of 1941, the average being about 0.1 foot lower than in 1910, and
0.83 foot lower than in 1939.

Precipitation during 1941 was again below normal, the droug".l;t
being broken by heavy ra:Lns in October. Soil was unusuall'y dry so

that it absorbed the rain and runoff was relatively small, this recha.rge
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of ground-water probably was responsible for the average net rise in
January of the following year but it was not sufficient to offset the

declines during 1938 and 1939.

Effect of Heavy Pumping

In Marjon County the records show the effect of heavy punping,
The Indianapolis area pumpage was between 30 and 35 million gallons a
day during 1938; during 1941 it was mo;e than qugééﬁzﬂg a day. The
average net declines i£ the Marien County observation wells during 1938
and 1939 were roughly comparable to those of the State. Buring 1940
and 1941, however, while wells outside lLarion County showed successive
average net rises of 0.32 foot and N.36 foot, those in the county showed
suceessive deélines of 2,12 and 1.47 feét. While the effects of the
increase in pumpage were apgarent in all the observation wells in Marion
County, it was more marked in two of them located in areas of heavy
pumping. “fflf’//

Average precipitation during 1942 was 41.19 inches, which was
1.99 inches above the yearly average since 1887. Tt was fairly evenly
distributed throughout the year and ground water recharge more than made
up for the deficiency ‘of the previous drought year., This was reflected
in the wells outside of Marion County which were not so affected by
pumpage, for the vater level averaged a little more than 2 feet higher
%t the end of the year than at the beginming, Also the low stages in
19L2 averaged a little more than a foot higher than those of 1941, and
were thus about a foot higher than those of 1940 and slightly higher
than those of 1939,

Marion County, where the observation wells are affected by
the heavy pumpage in the Indianapolis area, the above normal precipitation
relieved a situation that would have been serious if the balow normal

precipitation of the two previous years had comtinued. The flow in
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streams was higher than normal and considerable guantities of surface
water were used in the city. The heavy precipitation, therefore, not
only recharged the ground-water but relieved the pumpage requirerents.
Indianapolis area pwnped an average of approximately W7 m:.lhon gallons
a day during the year, which wa3 % million gallons a day less than in
19h1..

The average precipitation in the State during 1943 was 37.h5
inches, which was 1,72 inches below the average for 57 years of records.
Tt was so unequally distributed as to time SO that the excess in spring
cansed floods and t‘ne deficiency in falll caused droughts. The above
normal precipitation in the previous year and the excess in the first
half of 1943 resulted in an above normal supply of ground water. This
probably accounted for the highest observed water levels for the periods
of record in 1% wells during the spring of 1943. The deficiency in
precipitation during the last half of the year, which was particularly
severe in the sout.lhern part of the State, caused water levels in most

wells to decline during thab peried, In severa al of them lower stages

were reached than in 1941, two reached the Jowest stages on record, and

at the end of the year many wells were still declining.

In December 19h1, there were. 13l ogbservation wells in the
observation well program that had begun in northern Indiana in 1935.
There vere 78 wells added that year and nine wells were abandoned., Of
the remaining 122 wells, four were measured at irregular intervals, 11
once a month, 21 tﬁce a month, 63 once a week, four daily and 19 were
equipped with water—stage recorders. Approximately 5000 individual _
measurements of water. level were made.

The deficiency in precipitation, which began in the summer
of the prevlious year, continued during 194k,  Although during Februa.ry,

.

March, April, May and August it was above normal the annual prec:.pltatlon
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for the State was 5.25 inches below the average for the 58-year period
of record, or 33,83 inches. Water levels raised in all wells followlng
the rains of thé three spring months, the highest levels being recorded
in June. For the remainder of the year levels declined in most of the
wells, which was probably the result of the deficiency’'in precipiftation
and the usual seasonal conditions such as the use of water by plants
during the growing season and evaporation during summer.

During 19L5 several observation wells were added to the pro-
gram, In December of ihat year the vater level of 150 wells were being
measured, as comparad to 131 wells for the same month of the previous
year. Of this number 2l were equipped wiﬁh automatic recorders, In ad-
dition to tﬁese wells-msasureﬁents were being taken on the water levels
in L2 wells in connection with a special drainsge study of the Jasper-
Pulaski State Game Preserve area,

Eainfall durirg the ysar was the heaviest s%nce the observation
well program was started. The precipitation was 49.68 inches. This was
2 1ittle more than 10 inches wore than the arnual average for the previous
58 years, wﬁich was 39.08 inches. Mamy of the observation wells had_dé—
clined more or less regularly up to this year but becéuse of the heavy
rainfall this level raised as shown by the'accompanying charts.

Data on Observation Wells for Which Long Time

Records are Available

Long time water level records arce available on two wells iﬁ
Clark County. They are located in the Clark State Forest which is in
the northwestern part of the County in the area commonly kmown as thé
knobs. This section is much dissected and attains altitudes in exqess
of 1,000 feet. The drift appears as discontinuous patches of unsorteé
material through which surface water percolates freely. The timbeg-én _
these areas retards rapid surface run-off and where the drift fills the
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valleys the seepage into thenm supplies ground water Teserveirs over
longeT perieds than would otherwise be possible,

Clark 1 is knowm as the Schlamm Well. It is an unused dug

well having a diameter of U8 inches and a depth of 3h.3 feet. The firs£
measurement was made December é, 1936, and on September 6, 19h1, an
awtomatic water-stage recorder was installed. There has been wide and
rapid fluctuations in the water level which has been rather closely re-
lated to precipitation. The range has been from 26.69 feet in December

194l to 1.3 feet in February 1937, a varistion of 25.39 feet.

Clark 2 is lacated on the Purdue Cemp Site in the Sta e Forest.
Tt is also an unused dug well being 36 inches in diameter and 28 feet
déep. The records were begun December 2, 1936, and the fluctuation has
ranged nearly the entire depfh of the well. In Novenber 194k, it was
pumued dry but during the follcw1ng March and April following 2 peried
of considerable rainfall 1t was within a Ioot of the surface., In March
and April of 19L5 it nehrly'overflowed.

The Fulton 3 well is located in the eastern part of Rochester
at the U. S. Fish Hatchery west of Lake Manitou. It is an unused driven
well, diameter 1% inches. The depth 15 23,5 feet, ending in sand and
grauel. Records have been kept on this well since September 1935. The
water-level fluctuatlon has been comparatively low, considering that
this is a shallow well., Tt has ranged from 10.1 feet below land surface
datum in February 1940 to less that two feet in kay 1945, The yearly
average for the period since records have been kept was lowest during
1940 and the ammual rain £all was also lowest during:that year, while
the highest average was in 1942 when the annual rain fall was highest.

Glarisl Aenosite cover Fulton County from a few fqet to 300
feet in depth. The well is located in the morainal belt which has only
mild relief and consist of typical accumulations of sand, gravel and :
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associated till with boulders. There are 2L lakes in the county, all
of them being located in depressions of the moraines which comprise this
belt. The abundance of lakes indicate that the water table is near the
surface. However, seepage of surface water is prevented or retarded
over parts of the area by impervious formations but well_s can obtain
fairly abundant supplies of water below tiem.

Hamilton 2 is located in Noblesville on property of the —
Public Service Cogpany of Indiana, It is knowm as the w0ld Ice Plant
Well® at the City Water Plant. It is a driven well, § inches in diam-
eter and is 265 feet deep terminating in Silurian limestone. It is
pz:'c;bal:hl}r not affected hy pumpage from nearby wells that do not reach
sedimentary rock, nor to a great extent by variations in rainfall. Iq
1945 when the rainfall at Moblesville was 8.71 inchcs above normal, the
water level renained near normal and the r ange was only 3 8 feet. How-
ever, during the flood of the winter of 1936-3T when nearby White R:Lver
.reached L feet above flood stage, the water-level in this well raised
about 7 feet from the measurement of Janvary 5 to that of January 15.; :

The first measurements were made in November 1935 and withl
ohly short interruptions has been recorded regularly since that 'bime!.
In the locality of this well, 2s in most of the surrounding area, thé;re
is a glacial deposit of .a.n average thickness of aboubt 100 feet. Belaw
this, Silurian formations occur in the northeastern nalf of the county
and those of Devonian age in the remainder of the county. These form-
ations crop out at the surface in a few locations in Hamilton Gounty;-
In the vicinity of the observation well, water is encountered both in
the glacial drift and the wper formations of the bed rock.

Harrison 1 and 3 are both located in Harrison County State .ﬁ?}-:_- —
Forest not far from the Ohio State‘ River. Bofh are unused dug wells of

shallow depth. Measurememts on No, 1 were started in September 1936
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and have been made regularly twice a month practically all of the time
sines then. Though the well is only 11 feet deep the water-level has
never been recorded below about 5% feet from the surface. Since it is
located near Lowe Pond it is probably affected by this body of water,
Heasurements on No. 3 were begun late in 1938 and except for
2 period of about L months records have been kept regularly. This well
is 29 feet deep ending in gravel. Water-level is presumablj not affected
by pumping and shows rather uniform seasonal fluctuations; that is, high
in the spring and a gradual slow decline through the summer and the fall.
Since_records have been taken the range in either well has noi exceeded
six feet.
| The entire county is quite rugged, the eastern part being knob—h
like in topography while the western third in which these wells are
located is less rugged and is characterized by sinkholes into which sur-
face water drains and percolates underground, The entire county is a
part of the unglaciated area of southern Indiana,s The unconsolidated
deposits, which £ill most of the xalleys, and low parts of the topography
are not, as a rule, sources of ground water except near the Ohic River
and along the lower courses of larger streams. Many deep wells drilled
for oil and gas in this county encountered salt and sulphur watersiin
formations below the Borden, andlcannnt be depended upon to supply po-
table water. The shallow wells and impounding reservoirs apparently
are the best sources of supply.
Jackson 1 located in Jackson State Forest, near the office
of the abandoned C.C.C. camp, south of Brovmtowm, is 2n unused dug
well 16.5 feet deep. First measurements of water levels were made late
in 1936 and except for two interruptions have comtimued to the presep$-
time., Tt is believed this well is not affected by pumping. Its |
fluctuation has been high and abrupt, the range since racordings wers
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started being 10.3 feebt; or from 1.2 feet to 11.5 feet below measuring
point. A comparison of the water level and the precipitation of the
nearest station in Seymour shows there is a rather clogse relationship
between the two.

This well is located near the Knobstone escarpment which is
characterized by the greatest relief feature and most prominent topo-
graphic form in Indiana, commonly knovn as the Knobs. A1l of Jackson
County, except a strip along the western boundary, has been glaciated,
and rather thin deposits and residual s0ils cover most of the area,
Springs are numerous and shallow wells, termincting in the thin beds
of smd and gravel, generally supply an abundance of water for domestic
use, The county is dfainéd by two major streams; bthe east fork of White
River and the Muscatatuck River, which converge in the socuthwest part
of the county.

These rivers and their tributaries suppl# an abundance of
water to recharge ground water reservoirs in the stream valleys. On
the up-lands the drift material is cither absent or so thin that shallow
wells cannct be depended upon, Some deep wells which penetrated the
bed rock is this area have produced snlt water and deep wells are not
a reliable source of potable water.

Jennings'l is located in the northwest.part of Muscatabuck
Sta e Park near North Vernon, It was first measured in December 1936,
but since that time there have becen several periods when water level
records were not taken. It is an unused dug well 19 feet deep. It is
probably not affected by pumping and shows an extreme.:seasonal fluctuation,
For the period since mezsurements were begun fluctuztion has been 15,30 |
feet, or from a high of 1.68 feet to a low of 16,98 feet.

Jennings County is in the glaciated are2 and, unconsolidated
deposits exceed 100 feet in some localities, although in many places
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rock strata of Silurian and Dewnian age are exposed. The:'r.'e is evidence
that during glacial time the Muscatatuck River was impounded so that
aﬁ extensive lake exicted. The wide valley of this river has since fil-
led with deposits which are fine-grained and yield only small quantities.
This is also true of tributary streams. In such areas Springs are num-
erous and wells ranging from 12 %o 35 feet in depth supply water. Theéir
c&pacity, however, is regulated to a great extent by seasonal rainfall
which is the source of recharge for underground water reservoirs., In
parts of the county where New Albany shale is exposed or is near the
surface, shallow wells are not dependable.

Madison 2 is located near 32nd Streed and Central Avenue in
Anderson. It is an unused drilled well of the Andersn Water Department,
The depth is 156 feet and the source of water is gravel, Measurements
of weter levels were begun in the £211 of 1935 and records show the
fluctuation ranged from 10.9 feet below measuring point. to 18.l feet or
_7.5 feet. Although this well is presumably Inot affected by pumping of
nearby wells, it probably is affected by the pumpage from the areca as
a whole. The range of water level in this well is comparatively low,
This may indicate that the underground reservoirs in the vicinity of
Anderéon are large and are recharged, probably by_' secpage through the
gravel deposits in the White River walley. The drift material over the
entire county averages about 100 feet in thickness but well logs show I'
that in some localities it is nearly 500 feet thick. Wells in Andergon
ranging in depth from 18 to 350 feet have produced an ebundant supply
of water. Two vells drilled by the Municipal Water Department in tﬁe
surmer of 1928 furnished 1,500,000 gallons per day.

Five wells in the Indienapolis area hove been under observation
for 7 yoars or more and the records are included in this report. They
are all drilled wells, ranging in depth from 110 feet %o 31L feet.
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All except one penetratss bed rock and all are presumably affected by
pumping of other wells in the area.

Marion 2 is located in the Security Trust Building, at 130
East Washington Street, Indianapolis. It is 110 fest deep,. ending in
gravel, This well is equipped with an automatic weter-stage recorder.
The first measurements werc made in-Octcber 1935 and during the period
or ubservation the vwoter level has fluctuated from L7.4l feet to 71.55
feet, bolow the land surface.

sarion 3 is loczted in the north part of the Emmerich Manual
Training High School on South Meridian Street in Indianapolis. This
well ic 260 fcet deep and reached limestone at about 70 feet below-the
surface. Thue first measuremont was madeé in October 1935 and the water
level has fluctuated from 50 feet & 71.16 feet below the point of
measurement. _

Marion L is located in the wnlley of Tick Creek near South
Meridian Street and Edwards Avenue in Indiancpolis, on the property of
Layne-Northern Co., Inc, This is an unused drilled well which is 304
feet deep terminating in limestone. The first nmeasurements were taken
lzte in 1937 and the Ffluctuation has ranged Srou the top of the well to
15.72 feet below the point of measurement.

About 1000 feet north at a greenhouse is a well which is h
inches in diapeter and 368 fect deep; It penetrates the same limestaone
formation as Mariun!iTmll/?ﬁ?equipped'with a pump, having a capacity
of about 30 gallons a minute, which operates from one to 18 hours a day
to provide water for sprinkling plants at the greenhouse. For seven
weeks during July and August in 1939 a record was kept of the time the
purp started and stopped and for every pariod the pump operated the
water level in the Marion kL well showed a merked and continuous decline

until the pumping ctopped. Then, almost immediately,-the water level
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began to rise.

—

Marion 9 is an unused drilied well located at the former
American Brewery Company on West Chio Street near the Indianapolis Water
Compary Cenel., It is 220.5 fect deep ending in limestone, The first
. measurements were made in July 1939 and the fluctuation of the water
1ovel since then has ranged from 43.38 to 62.L8 feet below point of
measurement. ‘

Marion 10 is located in the basement of the U. S. Federal
Building on Meridian and Chio Streets in Indianapolis. It is an aban-
doned drilled well 31} fcet deep ending in limestone. The first measure-
ment was made in fugust 1939 and during the period since records have
been made the fluctustion in the water level has ranged from 50.6k feet
to 70.78 feect below the land surface.

The entire surface of Marion County is tovered with alluvial
deposits and glacial drift. The thickness is more than 200 i‘e;at in
some localities. The broad filled-in valley of White River is rich in
deposits of gravel through which water passes and in which water is
stored in large quantities. Parts of Indianapolis are located on thesé
gravel deposits which are two miles or more in width. These extensive
gand and gravel reservoirs along the river and its tributaries are the
most prolific scurces o_f water =supply in Marion County.

Uuderlying the drift are rocks of Devonian and Silurian age.
In the western part of Indie;na.polis and in western Harion County the
uppermost formation is Devonian shale which is not a good water-bearing
stratum, In the eastern part of Indianapolis and east of the City,
Devonian limestone occurs directly below the drift materials. This ig
approximately 50 foct thick and is quite porous and is usually a de- |
pendsble source of ground water. The Devonlan strata rests on a Wi~

- -

agaran linestone which is such 2 relisble source of water that most wells
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in this area, including mamy of the Indianapolis Water Company, are
drilled through the first formation and intorthe Niagaran strata.
Montgomery 1 is an unused dug ﬂell located in Waveland. It
ig 16.5 feet deep, terminating in gravel. 4An avtomatic water-stage
recorder was installed in this well in September 19Lk and it has a
rather complete record of water levels. First measurements were made
in September 1935 and during the period since then the water level has
fluctuated from L.78 feet 4o 15.li5 feet from the point of measurement.
Thesehrecords show zbrupt seasﬁnal fluctuations and indicate that the
water level is rather closely related to the amount of rainfall. .
Montgomery County was covered by both the Illinoian and Wis~ -
consin glaciers and several morainic belts occur in the areas, This
observation well is located on one of these moraines in the southwest:
corner of the county. The drift varies considerably in thickness due
to preglacial erosion of bed rock. Where these unconsolidated deposits
are thick enovgh, wells from 15 to 30 feet deep usually supply suf-
ficient water for domestic use. Though, like the observation well,
they are affected by the amount of waver in thelunderground reservoirs
which depend largely on rainfall for recharging. Mucg of the bed rock
is shale and nomvaber-bearing and deep wells in this area have produced
‘water which has not been potable.
K Morzan 1 is located in the Morgon-Monroe Stae Forest in
front of Shady Rest Cabin south of Martinsville. It is an unused dug
and drilled well [6.3 feet deep, presumably not affected.bj pumping.
The first measurements were taken in December 1936 but the records since
that time cre not complete, as there were some periods of several mon£hs
duration when woter level measurcments were not taken. Reports avails
able show that there has been a range of 9.2L feet, or from 2.71 feet

to 11.95 feet below the surface. '
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The Tllinoian glaciation covered the entire county except a
small portion near the south border where the topogrephy is marked by
£he northern limits of the knobstone bluffs. The observation well is
1ocated in this area, Glacial deposits in the county are comparatively
thin and contain more silt and clay than are usually found elsewhere.
However, where glacial deposits are thick enough wells will yield po-
table water. This is true in the wide river bottom of White River vihere
glacial ﬁeposits are comparatively thick and are composzd of sand and
gravel. The City of Martinsville obtains water from two wells which
teérminate in gravel in the White River valiey. It is reported that
water stands in these wells within 18 fect of the surface and their
total estimated production is 1,000,000 gallons per day. Bed rock
i'ormat:i_,ons consist of strata of the Devonian and Mississippian age, the
upper-most series of which_ are principally shale and are nonwatervbearing.
Underlying these are we:ber—ﬁearirlg formations which have been penetrated
by several wells. in Martinsville but the water is mineralized and is

used for therapeutic and medicinal purposes.

Noble 3 is an unused driven well locaied about a mile north- —

west of Merriam in the southern part of the county. This well is 27
| feet deep and is probably not affected by pumping of nearby wells,
However, since measurements wers first taken in 1935 there has been a
wide range in fluctuation of water level totaling nearly 1k feet. The
records snow abnormal fluctuation for short periods which might indicate
that this well was pumped during emergencies. During. the period sincg
records inave been kept on this well the water has ranged beiween 11.6
faet to 25.5 fect below the measuring point.

Glacicl moraines are numercus in Noble County which accounts
for the varied rolling topography and the large mmber of lakes. The
glacial deposits are known to reach a thickness of nearly 500 feet and
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the ground water table being near the surface, because of the lakes,
wells terminating gravel deposits in drift material can usually be de-
pended upon to supply water. Wells supplying several of the towns in
the county terminate in the drift and furnish an ample year-round supply.

Three observation wells in Porter County have been under ob-
servation almost continually since 1935, Porter 1 is an observation
well of the Valparaiso Water Departmeﬁt located at the pump house at
Flint Lake about 3 miles north of Vaiparaiso. It is a drilled well 110
feet deep ending in sand. The record of this well irndicates that it 1is
effected during certain perioas b pumping of nearby wells. The first
measurement was made in Getober 1935 and since that time the fluctuation
has rangea from 50.463 feet to 57.85 feet below the point of measurement.

Porter 2 is a dug well located at Waverly Beach in Indiana
Dunes State Park, It is only 20 feet dcep and presumably not affected
by pumping but may be influenced by the stage of Lake Michigan. This
well éhows a rather uniform fluctuation which is probebly due to the
controlling level of Lake Michigan. First measurement was made in
October 1935 and during the period in which records were taken the
fluctuation ranged from 9.83 feet to 13,8 feet below the point of measure-
ment,

Porter 3 is also located in Indiana Dunes State Park. It is
a driven well 16 feet deep terminabing in sand. Its behavior has been
similar to that of Porter 2 which.further indicates it is probably not
influenced by pumping of nearby wells but may be influenced by the stage
of Lake Michigan. [irst measurement wes made in Cctober 1935 and the
watar level has ranged from 11,19 feet to 17.3 fest below the point of
measurement.

There are three main physiographic division in Porter County,
one includes the glacial Lake Chicago which borders Lake Michigan and
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is characterized by low sand ridges which are remnants of the old beach
1lines. Porter 2 and 3 are located in this division. Seeﬁage from Lake
ﬂichigan supplies recharge for reservoirs in sand at shallow depths.
Porter 1 is located in the division known as Valparaiso Mo~
rainic System. The natural lakes of the county ave found in this area
and indicate that the water table is probably close to the surface.
Both of these areas contain water in the drift materials which ranges
from 25 to 200 feet in thickness., Though bed rock has not been used.
as a source of water supply some test wells which have penetrated them
indicate they are productive. However, one well drilled northwest of
Valparaiso filled with sd t water at a depth of 1,115 feet and one

drilled into bed rock at the Dunes State Park contained large quantities

of sulphur water. "
Pulaski 1 is locﬁted in the basement of the- suporintendent!'s

home in Jaosper-Pulaski State Gome Preserve. Tt is an unused drilled

well 148.5 feet deep terminating in rock of Devonian age. The first

measurements were taken late in 1935 and with the exception of one period

of severzl months duration have been kept continuously since that time.

Fluctuation in the water level has ranged from 7.39 feet to 10.05 feet

below the measuring point. Almost the entire county is covered by sand

ridges and marshes; by glacial drift that attains a thickness of 200

feet in some localities. Under this drift the bed rock in the northern

part of the county is of Dovonian age, and that of the southern is Silurian

age. There appears to be an abundant supply of water in the drift ma-

tefial and also in the mantle rocks which are near the surface in the

eastern part of the county.

St. Joseph 1 is an unused driven well located at the pumping
plant of the Water and Light Department of Mishawaka. It is LO feet

. deep and ends in a gravel deposit. 4 record of this well shows abrupt
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changes in the water level, which indicate that it is affected by
pumping of nearby wells and perhaps by the Stf Joseph River. The first —
measurement was taken in October 1935 and a complete record has been
kept since that date. The water level has fluctuated from h.Lb6 feet
to 13.k-feet below the measuring point.

St. Joseph County is drazined by three river systems. The
Kankakee River neads near South Bend and is separated from the St.lJoseph
River by low gravel flats. TWhile low-land areas along st;eams comprise
much of the county, there is an area of up-lands in the eastern and
southeastern pnr£ where glaciol moraines have caused a rolling topog-
raphy Most of the lakes of the county are located in the depressions
in these moralnes and from them the underground reservoirs in the gla-
¢ial drift may be recharged wich water. The observotion well is located
. in the valley outwash of the St. Joseph River. Wishawoka secures ibs
water supply from a number of wells in which water stands from 8 to 1k
feet below the surface. .During the Wisconsin glaciation a large part
of the river basins were formed into lekes and marshy areas. The drift
material averages cbout 150 feet in thickness and are rich in gravel
deposits. Records of wells drilled into Bed rock show that mineralized
or salt water was encountered,

The records of two observaticn wells in Starke County are in= "
cluded in this report. The first measurements on these wells were made
in June 1936 and with only short interruptions have been continued since
that time. Starke 1 is located at Bass Lake Fish Hatchery. It is an
unused drilled well 130 feet deep termincting in gravel deposits; Fluc-
tuation has ranged from 11.28 feet to 16.80 feet from the point of mea-
surement during the period in which records have been kept.,

Starke 2 is also an urused drilled well.. It is located at a

mint still near the Junction of State Higlwyas 10 and 29. This well is

- 30 -



85 feet deep and its source of watef is gravel. The range of fluctu-
ation during-the period in which records were kept is 1115 feet to 6.19
feet below the point of measurement.

Since these two wells are located in the same geological form-
ation and their source of water is gravel, it is interesting to compare
their behavior. Their seasonsl fluctuations are similar but those of
well 2, which is 85 feet deep, are much more sbrupt that those of the
other well, which is 180 feet decp.

The entire county is flat and characteristic of an old lake
plain, During the later part oi‘.the glacial peried and perhaps for
some Lime following the glaciation, much of the county, particularly
the Kankakee valley, was occupied by an extensive lake and marsh land.
The accumulation of sand in the old lake area has stbsequently been
blown into ridges and dunes, which are now found in many parts of the
county. TIn some localities this sandy material is more than 30 feet
thick. Underlying it is clay vhich must be penetrated to secure water
from the underlying send and gravel deposits. Though the water table
is near the surface and is replenished by surface water, it has been
lowered considerably in this county by drainege ditches. In wells term-
inating in gravel at North Judson, a short distance west of the cbservation
wells, water stands at 8 feet below the surface. Rocks underlying the
drift are of Devonian age and under much of the county is New Albany
shale. This 1s almost impervious to watir but some sources are found
directly benecath it. Deep wells drilled for oil and gas have enccuntered
salt water in the lower formations.

There are two wells in Steuben County on which records have
been kept since September 1935. Both wells are located in Pokagon State
park and are unused driven wells of shallow depth. Each terminated in

gravel deposits of the glacial drift and are presumably not affected by
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pumping, Steuben 1 is 12.5 feet deep. Steuben 2 is 17.2 feet deep.
The fluctuation ranged from near the mouth of each well to L.72 feet
below the point of measurement for well 1, and 6.1y feet for well 2.
Thege two wells have a similority in_seasonal fluctuation both as to
the time and extent of the variation. This indicates the relation of
recharge of underground reservoirs to rainfall.

The entire county is covered by glacial wmoraines giving a
rolling topography. In the depressions are located mamy lakes and marsh
areas. Meny of theose marshes are remnants of former lakes. The Wis-
consin glacial drift covers the entire surface to 350 feet or more in
depth. The lakes are fed by strcams and springs resulting from the
percolation of water through the loose gravel and sand deposits. The
water table, as might be expected from the large nwiber of lakes in
this area, is close to the surface. This is born out by the water level
in the two test wells. Since there is an abundance of water in the
glacial materials, and as they are so thick in this county, there has
been no need for drilling for water in bed rocic. One test well that
was drilled near Ashley penestrated bed rock at 329 feet and salt ﬂater

at 4,75 feet. This was probably in the Mississippian formation.
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Monthly Water Level Records for Clark 1

Observation Well “in Clark State Forest

Years 1936 ~ 1945 (Inclusive)

Water level in feet below land surface datum

1936 1940 19L2 19hly
Dec. 2 23.6 Mar. 11 1l.7 Jan. 6 25,7 Jan, 15 25.51
1937 30 15.3 Mar, 1 15.04 31 25.62
Oct., 15 22.9 Apr, 22 3,35 16 5,20 | Feb, 15 25.87
Nov. .3 23.h . 30 8.7 Apr. 2 9.10 29 25.99
15 23.0 ¥ay 16 13.3 15  8.60 | Mar, 15 21.15
Dec. l 2305 June 5 12.5 30 15-’45 31 7-58
17 23.1 18 18.0 May 1o 18.15 | Apr. 15 6.87
1938 July 2 19.0 30 kb7 30 7.06
Jan. 3 22.5 16 20.0 June 15 17.80 May 15 12.35
19 22.3 Aug. 2 20.8 Juy 1 13.25 31 16.90
Feb, 1 16.6 20 21.3 1, 16.10 June 15 19.58
15 17.2 Sept. 2 22.2 31 18.9% 30 21,37
Mar, 3. 1h.6 16 22.L Aug. 15 20.65 | July 15 22.50
15 3.5 Oct. 1 22.h 31 21.99 28 23,15
Apr. 17 11.8 - h 22,16 Sept. 15 22.6L | Aug. 16 23.87
May 2 15.7 17 22.5 30 23.15 28 2U.20
13 17.0 Nov. h 22.9 Oct. 15 23.59 Sept.{Av.) 2L.63%
31 18.3 18 23.0 31 23.95 Oct. no 25,48
June 15 19,2 Dec. 3 236 Nov. 30 2L.h5 | Nov. 26,08
July 16 16.7 16 2h.0 Dec. 31 9.9%5 Dec. " 26.93
Aug. 1 16.3 19h1 - 1943 1945
15 16.6 Jan, 3 23.3 Jan. 30 17.7 Jan. (Av.,Y 20.01
Sept. 1 17.8 17 23.7 Feb, 27 14.65 | Feb, woo17.66
15 15.0 Feb. 5 23.8 Mar. 31 10.2 Mar. o 6,6h
Oct. 3 19.6 15 23.8 ipr. 30 11,35 | Apr. no6.23
18 20.3 Mar. 5 2h.1 May 31 12.5 May 9,99
Nov. h 21,2 25 2h.2 June 30 17,85 June no32.02
16 21.0 Apr. 3 2h.8 July 15 19.85 July 5 315,65
Dec. 7 21.2 18 14.9 , 31 21,15 Aug. t 20,01
20 21.5 July 15 23,15, 4&ug., b 22.07 Sept. " 22,17
1939 Aug. L 2h.0 31 22.71 | Oct. no23.29
Jan, 5 21.7 Sept. L 2k.7 Sept. 15 23.19 Nov. vt 23,73
: 19 21.3 15 2h.8 30 23.6h | Dec. " 20.87
Feb. 2 11.3 Oct., 3 25.1 Oct, 15 23.97
Har, 7 3.4 13 25.22 30 24,19
15 3.4 Nov. 1 25.4 Hov. 15 2hL.5h
Aug. 24 19.3 17 25.45 3¢ 2h.82
Sept. S5 19.7 Dec. 1 25.65| Dee. 18 25,13 !
25 20.2 15 25.75 31 25.29
Oct. 5 20.4 i
# Monthly average given from Sept. 19Lh to Dec. 195
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¥onthly Water Level Records for Clark 2
Observation Well in Clark State Forest

Years 1936 - 1945 (inclusive)

Water level in feet below land surface datum

Dec.

Oct.
Nov,

Dac.

Jan.
Feb.
Mar,
Apr.
May

June
July
Aug.

Oct.
Hovw,

Dec,

Jan.

™

reb.
Mar.

Aug,

Qct.

Sept.

Sept.

1940 1942 (Cont.)
Mar, 11 10.3 Mar., 1 14.83
30 10.L5 6 9.6
Apr. 22 3.25 Apr. 2 h.9
30 1.8 13 1.79
May 16 2.1 30 2.76
June 5 3.5 May 16 1.1
18 .7 30 13.L5
July 2 5.5 June 15 L.7
16 6.9 July 1 5.1
sug, 2 9.2 1, 6.05
20 11.0 31 7.6
Sept. 2 11.6 Avg. 15 8.9
16 12.1 31 9.71
Oct. 112.2 Sept. 15 10.8
b 12.09 30 1.k
17 12.5 Oct. 15 11.7
Nov. b 12.3 - 31 11.88
18 12.h Nov. 30 11.75
Dec. 3 12.6 Deec. 31 11.07
16 12.3 1943
) 1941 Jan. 30 11,20
Jan. 3 12.6 Teb., 27 8.16
17 12.5 Mar. 31 1.2
Feb. 5 12.5 Apr. 30 1.15
15 12.7 ¥ay 31 2.7
Mar. g 13.2 June 3 0,05
.25 13,0 30 5.95
Aor. 3 13.2 Juy 15 7.25
18 12.85 31 9,07
July 15 12.25 Aug. -1h 10.32
Aug., h 1l2.L 31 11.60
Sept. L 13.0 Sept. 15 12.05
15 13.1 30 12,32
Oct., 3 13.3 Qet. 15 12.56
13 13.37 30 12,71
Yov. 1 13.3 Nov. 15 12,87
17 13.3 30 12.04
Dec. 1 13.2 Dec. 18 13.21
C 15 13.hL5 31 13.3h
1942 19LL
Jan. 5 13,45 Jan, I5 13.55
|

Jan. .- 31 13.68
Feb. 15 13.70
29 13,68
Mar. 15 13.33
31 10.90
Apr. 15 6.71
30 2.21
May 15 2.01
N 3.99
June 15 5.LO
306 7.55
July 15 2.90
28 11.36
Aug. 16 12.56
28 12.60
Sept. 6 12.u8
13 12.h6
20 12.L9
Oct. iy 12,40
18 12.60
25 12.73
Nov. 1 12,69
8 12.76
15 2h.l3
29 2h.4é
Dec. & 24,37
13 24L.30
20 24.37
27 2L.32
19h5%
Jan, -(Av.) 23.92
Feb. " 20,38
Mar, " 3.32
Apr. " .32
Hay i 1.4k
June 2.17
July " " L.5L
hung, " 7.61
Sept. " 10.66
Oct,. 0 11,10
Yov, " 11.26
Dec. n

11,15

# Monthly average given for the year 19L5.
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Monthly Water Level Records for Fulton 3
Observation Well in City of Rochester

Years 1935 - 1945 (inclusive)

Water level in feet below land surface datum

Oct.
Nov.

Jan,

Feb.

Apr.
lay
June

July
Nov.
Dec.

Jan,
Feb.

Mar.
Apr.

May
Juna
July

Dec,
May

June
July

Sept.

1935
17 9.24
2 9.60
15 9.48
2 9.50
16 9,00
19136
2 8.95
16 8.36
1 8.75
15 8.98
6 8.2
17 B.70
16 6.6h
L  5.L7
1 S.h
8 7.0
3 7.1
18 8.63
l 9.00
17 9.16
1937
T 8.6k
16 8.16
1 8.27
16 8.uB
2 8§.56
1 7.65%
15  5.27
5 L.8L
11 L.98
2 556
17 5.17
31 5.9
1 8.91
1938
& 5.0
1 b.h
1 h.7
1 7.6

1939 1942 (Cont.}
Jan, 1 8.6 Sept. 4 5.70
Nov. 1 8.4 Oct. 1 6.L8
Mar. 1 7.3 Nov. 9 B8.38
Apr. 1 7.3 Deec, 110 8.1
May 1 6.h8 1943
June 1 6.0 Jan. I 7.84
Juty 1 6.5 Feb. 2 8.30
iug., 1 6.98 Mar. 1 8.30
Sept. 1 B.1 tpr. 5 6,38
Oct, 20 8.83 May 1 L.20
19L0 June 3 3.27
Feb. 1 10.1 July S  4.97
Mar. 1 7.4 Aug. 2 5,88
Aipr. 1 B.2 Sept. 6 6,27
May 1 6.08 Oct. 6 T1.72
June 1 6.37 Nov. 1 8,00
July 1 7.0 15 8.05
aug. 1 7.79 Dec. 1 8,05
Sept. 1 7.82 15 8.01
Oct. 1 B8.18 191
Nov. 1 9.55 Jan. L 8.26
20 $.50 15 8.28
Dec. 1 9.60 | Feb. 1 7.98
19h1 15 9.05
Jan. L 9.41 Mar, L 7.06
Feb. 12 9.3 _ 15 6.77
Mar, 12 9.33 Apr, 1 6.37
Ar. 9 S5.3kL 10 7.81
Hay 3 L.5O 17 6.02
June 3 5.U5 2h k.37
tug. ko 6.6 Hay 1 Lh.79
Sept. 2 7.39 8 k.93
29 £.23 15  L.L7
Nov. 3 B8.72 22  h.bh
1942 29  5.00
Feb, 9  6.32 June 5 L.90
June 11 5.78 12 5.38
July 2 5.31 1L 5.Lb
| Aug, 6 5.32 19 5.80

194k (Cont.)

June 26 5.91
July 3 5.98
10 6,06
17 6.08
2L, 6.21
31 6.21
hug. 7 6.50
1y 7.00
21 7.20
28 7.2L
Sept. L 7.32
26 8.33
Oct. L 8.27
9 8.17
23 B8.58
Nov. 3 9,25
6 9.25
20  9.1L
27 9.28
Dec" 5 90h2
11 9.40
18  9.h2
26 9.hS

19L5%
Jan' (Av- j 7053
Feb., M 7.42
Har. n 6.6
Apr. " L.OL
May " 2,15
June ¢ 3.16
July .20
sug, " 5.0
Sept. " 5.33
Octo i 6.]_]_
Nov. M 6.32
Dec. t 6.10

% Honthly average given for year 1945.
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Observation Well in Noblesville
Years 1935 - 19h5 (inclusive)

Monthly Vater Level Records for Hamilton 2

Tater level il feet below land surface datum

-

Nov.

Dec,

Jan.
Feb.
hw.
ApT.
May

June

July

fug.
Sept.

Oct.
Nov.

bec.

Jan.
Feb.
dar.
ipr,
lay

June
July

Sept.

Oct.-

Nov.
Dec.

1935
2 25.3
16 25.Lh
5 25.65
16 25.58
1936

T 25.60
18 25.h6

2
15 25.45
15 2h.00
L 23.95
2 2h.15
16 24.25
2 242
15 2hL.57
1 24.80
13 25.01
1 25.29
1 25.70
16 25.60
1 25.66
16 25.58
1 25.6
16 25.57
1 2h.96
15 25.42
1937

5 2h.hl
15 17.25%
1 19.55
16 20.55
2 21.17
16 21.54
1 21.h8
16 21.52
1 20.98
16 21.L3
2 21.6hL
1 22.20
16 22.37
1 23,12
16 23.07
1 23.56
16 23.39
16 23.h2
1 23.60
16 23.72
1938
2. 23.15
15 22.73

1938 (Cont.)
Feb. 1 23.05

Har,
Apr.

May

15 20.18
2 22.36
15 21.11
2 18.60
17 18.85
3 19.94

C 16 20.36

June

July
ﬂ.ug -
Sept.
Oct:,

Hov.
Dec.

Jan.
fpr.
Hay

June
July
jl.ug -
Qct.

Nov,
Dec.

Feb,

Har,
Apr.

J-'.u.g -

Sept.
Oct.

Dec.

Jan,

Feb,

APT.
Liay

June

1 20.28
16 20,62
16 20.57

1 21.08
15 21.3L
16 22.17
16 22.85

1 22.68

3 22,81
1939

2 23.37
15 23.32

2 21.22
16 20.2%
15 21.8L

3 21.40
15 22.59

3 22.L8

3 23.16
16 23.h6

h 23.18
16 23.58
1940

T 24.39
17 2hL.02

2 23,61
1, 23.3L
19 23,02

1 25.02
16 25.38

5 25.35

2 25.11

3 25.28
19L1
T 25.37

1 25.69
15 25.77
15 25,78

1 25.94
26.16
25,56

1941 (Cont.)

hug, 1 27.06

16 27.11

i  Sept. 15 27.33

Oct. 16 27.02

Nov. 5 26,93

Dec. 2 26,20
1942

Jan, E_26.hl

Feb, 15 25,02

Yar. L 24.93

31 - 24.13

May 15 23.60

June 2 22.58

July 5 23.29

Aug, 1 2h.08

Sept. 1 2L.22

Oct. 5 2h.35

Dec. 1 2h.22
1943

Jan. 2 23.94

¥ar, 1 24.18

npr, 8 23,49

30 23,68

¥ay 19 1h.71

lug, 1 21.70

Nov. 1 23.38
190y

Jan, 17. 2k.2h

Feb. b 2h.61

11 24.70

18 2L.Th

25 2h.h3

Yar. 6 24.75

11 23.96

20 24.70

27 2L.71

ipr. B 23.70

17 20.80

22 20,86

May L 21.02

10 21.37

19 20.99

June 7 22.25

i9 22.54

26 22,717

July 6 23.06

1L 23.35

21 23.98

28 22.50

aug. 8 23.25

194} (Cont.)}

Aug.
Sept.

Oct.

woNov.
Dec.
Jan,
Feb.
Mar.
JPLP-I'.
kay

June

July

Aug.
Sepé.
Oct.,
Nov.

Dec.

15

25 2h.10
h 24,50
12 24.35
20 2hL.ho
1 2h.hb
11 24.59
23 2L.60
30 24.58
6 2h.60
19 25.20
26 25.40
h 25.20
2k 2L.80
19h5
T 2L.75
7 2L.75
21 2h.85
30 23.95
5 25.01
2h.75
2 2h.65
9 23.85
16 23.79
23 23.82
8 22.66
17 22.90
30 22.8L
g8 22,86
16 22.h4h
21 22,75
5 22.81
20 21.0%
1 21.57
9 21,72
19 22.32
26 22.98
29 23.15
h 23.23
1L 23.L0
25 2L.hl
2 2L.L7
8 23.L0
25 22.77
5 22.80
12 22.82
27 22.85
27 22.81
31 23.47
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Monthly Water Level Records for Harrison 1
Observation Well in Harrison County State Forest
Years 1936 - 19L5 (inclusive)

Water level 1n Teel beiow land surriace datum

Dec.

Jan.
Feb,

Mar.
Apr,
hiay
June
July
Aug.
Sept.
Now,
Dec.

Jan.
Feb.

Apr.l

May
June

July

Sept.

Oct.
Nov.

Dec.
Jan,

Feb,

Apr.

19356 1939 (Cont.) 1941 (Cont.)
T2 2.9 Apr. 30 0.80 June 30 L.05
1937 May 15 2.10 July 15 L0
T 1.5 June 1 3.10 .31 4,5

1 1.5 15 L.8B Aug. 15 L.7
15  1.25 July 1 2.68 Sept. 1 L9
1 1,20 15 3.10 i5 5.2
15 1.28 31 3.L8 30 5.6
1 1.28 Aug, 15 2.5k Oct. 14 5.60
15 1.5 31 3.10 31 5.6
1 1.20 Sept. 15 2.48 Nov. 15 5.65
15 1,37 Oct. 1 3.08 Dec. 1 3.28
1 1.6L 15 hL.25 16 2.8
15 1.5k 31 L.70 ; 1942
1 3.Lo Nov., 15 3.61 Jan. 1 0.5

15 2.6h4 .30 2.9 1 Ll

1 3.87 Dec. - 15 2.60 Feb, 16 . .6
15 3.70 31 2.55 28 1.8
-1 3.62 19L0 . Mar, . 31 1.5
15  3.56 | . Jan. 1.06 hpr. 30 2.6,
1 2.02 31 1.30 | Mey 31 2.9
15 2.90 Feb, 15 0.66 June 30 2.7
1 2.90 29  0.85 Juy 31 3.6
15 1.10 Mar. 15 1.06 sug., 31 2.8
1938 31 0,53 Oct. 5 2.7
T 1,04 Apr. 15 1.02 19kh3"

1 L.0 30 1.01 Feb. T 0.75
15 L.? Moy 15 2,98 Yar. 27 0.6h

1 1.6 31 0.87 apr. 15 0.80
15 1.0 June 15 2.59 29 0,87
30 1.L 29 2.5 Lay 15 0.57
18 1. July 15 2.h) 31 0.56

1 1.7 1 3.2h June 15 2.33
15 2.L Aug. 15 3.,6L Juy 17 2.1

2 2.1 31 " L.CO aAug. 2 2.10
15 2,3 Sept. 1L 3.78 . 1 2.9h

S 2.4 30 L.11 Sept. 1 2.66
15 2,6 Qet., 12 hL,22 15 2.33
30 2.8 15 h.24 | Oct. 2 2,62
15 3.8 31 L.59 17  2.25
31 3.1 Nov. 15 3.71 30 2.15
15 3.7 30 2,56 Mov. 18 2.02
30 3.6 Dec. 15 2,32 30 2,45
25 2.8h 1901 Dec. 16 2,37

1 2.66 Jan., L 1.55 31 1.30
15 2.61 15 1,55 19k,

1 2.56 Feb. 1 2.3 Jan., 15 2,08
15  2.51 15 1 31 2.10
1939 Mar., 12,39 Feb., 15 2.20
T 1.00 16  2.33 ) 29 ..70

1 0.50 Apr, 1 2.33 Har., 15 1.4k
15 0.00 16 2.21 3l .85
28 0,00 May 1 2,97 spr. 17 .95
21 2,00 15 2.75 30 1.56
31 0,00 June 2 3.6 May 15  2.07
15 0.00 16 2.43 31 Lo

194}, (Cont.)

June 15 2.01
30 2.09
July 15 2.29
hug. 1 3,20
17  3.20
Sept. 1 -2.00
15  2.1h
30 1.C0
Oct, 15 2.17
31 2.6L
Nov., 16 2.19
30 2.1h
Dec, 15 1.9
19L5 '
Jan. 3 .95
17 1.00
Feb. 2 1,63
1 .82
Mar, 7 .71
15 .69
Apr, 5 1.29
1h 60
Hay 5 .92
27 2.12
June L 1.87
' 11 .55
20 .96
25  2.30
July 2 1,97
11 2,47
16 1.75
23 2.h5
. 30 1L.21
Aug, 8 2.3L
16 2.59
22 2,76
27 2.88
Sept, 3 2.88
10 2.72
17  2.39
_ 2h  2.83
Oct. 1 1.87
8 2,02
15  2.47
22 2.62
; 20 2.67
Nov. 5 1.97
12 19
19 1-1]-]-
26 1.13

Dec. 2 1.34 .
9 2.01
23 2.22
30 50
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Monthly Water Level Records for Harrison 3

Observation Well in Harrison County State Forest

Years 1938 - 19h5 (inclusive) -

Water level in feet below land surface datum

Oct.
Nov.

Dec.
Jan.
Feb.
Mar.
Apr,

May
June

July

Aug.
Sept.,
.|0ct.
Nov.

Dec.

Jan.
Feb.
Mar.
Apr.

May

July

1938 1940 {(Cont.) 1942 {Cont.)
25 6.27 Aug. 15 ©0.56 July 31 6.2
1 6.37 31 6,87 ‘Aug, 31 S.7
15 6.32 Sept. 1l 6.85 Oct. 5 6.6
1 6.29 30 7.10 1943
15  6.27 Qct, 12 7.22 Feb., 1 3.80
1939 15 7.28 Mar. 27 3.16
T1 - L.69 31 7.37 Apr. 15  3.15
1 3.08 Hove 15 7.35 29  3.16
15 2.99 30 7.3L lay 15 3.02
28  3.09 Dec. 15 T7.30 31 3.61
21 0.80 19h1 June 15 L.20
31 3.08 Jan, 1 7.3 30 L4.97
15 3.05 15. 7.3 July 17 5.19
30 K30 Feb. 1 hL.h Aug. 2  L.Lo
15 “3.%90 15 3.2 | 1 5.08
1 3.27 Mar. 1 4.05 Seot., 1 5.76
15 5.17 ‘16 h.26 15 6.10
1  L4.03 Apr, 1 k.25 Oct. 2 6,38
15  7.LhL % 2,78 17 6.61
31 5.h0 May 1 3.95 30 6.69
15 5.73 15 4.9 Nov. 1B 6.84
31 5.99 June 2 4.9 30 7.00
15 6.62 16 5.79 Dec. 16 7.07
1 7.03 30 6.2 31 7.17
15 6.66 Juy 15 6.5 1941
31, 6.80 31 4.6 ! Jan. 15 7.26
15 4.82 Avg, 15 7.1 31 7.37
30 6.98 Sept. 1 7.3 Feb. 15  7.47
15 6.90 15 7.5 29  hL.hS
31 6.89 30 7.8 Mar, 15 3.15
1940 Oct. 1 7.76 31 3.00
T2 6.89 31 7.7 Apr. 17 3.11
31 7.20 Nov. 15 7.LS 30 3.15
15 3.16 Dec. T 7.7k Hay 15 3.hh
29  3.Ch 16 7.7 31 L9
15 3.0% 1942 June 15 5.23
31 3.16 Jan. 1 5.7 30 5.76
15 3.15 31 3.2 July 15 6.13
30 2.80 Feb, 16 2.8 Aug. 1 6.hh
15 3.67 28 3.2 17 6.71
31 3.33 Mar. 31 6.30 Sept. 1 6.77
15 L.5l Apr. 30. L.Ja 15  6.84
29 5.36 May 31 7.35 0 6.97
15 5,75 | June 30 3.8 Oct. 15 7.07
31 6.22 | _

19hk; (Cont,)

~oct. 3L 7.22

Nov. 16 7.26

30 7.32

Dec. 15 7.37
19L5

Ja-n-o 3 5'25

17 3.06

Feb. 2 3.23

1, 3.02

Mar, 7 2,69

15 3.08

Apr. 5 3.08

U 3.12

May 5 3.02

27 3,56

June }-L 11.28

11 2.5h

20 3.05

25  3.h6

July 2 L.16

11 L.82

16 L.82

23 5.18

30 5.08

Aug. 8 5.45

15 5.66

22 5.83

27 5.85

Sept. 3 6.03

10 6.15

17 6.18

2h  6.26

Oct. 1 6.19

8 6.16

15 6.24

22 6,32

29  6.35

Nov, 5  6.h40

12 6,40

19 6.42

26 6,02

Dec- 2 3.1-1.0

9 3.23

23 3.28

3.08






